The weight increment profiles of 20 low birthweight babies measured during the first two months of extrauterine life were analysed. The babies were weighed daily, and the weight profiles showed minor irregularities when compared with an interpolated linear trend. When increments were plotted at two week intervals a linear increase in weight velocity was seen, but when increments were computed every three days, the velocity profile was non-linear and pulsatile. AU cases studied showed regular pulsatile patterns of weight velocity during the first two months of life. A mean profile of the 20 babies permitted estimation of the periodicity of the pulsing: the cycle alternated every nine to 11 days. A non-linear pattern was found in the published series of unsmoothed data that have been widely adopted as standards for growth in low birthweight babies.
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Subjects and methods Twenty low birthweight babies were weighed nude before feeding every day on a Vandoni scale accurate to the nearest 5 g by experienced nurses. The mean (SD) difference in measurements (obtained by 64 duplicate measurements) was 12-2 (3 4) g.
Eleven girls and nine boys were born between 26 and 30 weeks' gestation with birth weights ranging from 930 to 2000 g. Most had the common complaints of preterm babies: six required assisted ventilation, 15 were given blood transfusions, seven had apnoeic episodes, five had severe jaundice, and 11 had sepsis.
Velocities were expressed in g/day, and were calculated by dividing the increments between two intervals by the days, and plotting the mid interval between measurements.
Results Figure 1 shows the weight profile of a baby born nadir. No smoothing was applied to the data points and no assumption about an underlying mathematical model was made. Figure 6 shows the pattern obtained by the plot of these mean values. A constant pulsatile pattern is suggested by the graph, with a distance from peak to peak of eight to 11 days (mean (SD) 9 Velocity data may therefore be interpreted with adequate control of the error of measurement, at least as far as weight is concerned. The general assumption about the growth of low birthweight infants is that it is linear, which is the philosophy underlying the concept of the centile graph in low birthweight babies as well as in those born at full term of normal birth weight.' 34Specific statements have ruled out the possibility of a growth process that is not continuous and linear.8 Nevertheless, it is generally accepted that a baby born with a low birth weight before full term has to go through some variation in growth velocity, as he has to go through a period of negative velocity, a period of catch up growth, and a period of stable velocity. Gairdner and Pearson described 'one of the commoner patterns of weight gains to be seen in prematures and small for date infants' in four 'phases': the first of weight loss, the second (after the first week) parallel to a fetal weight curve, the third of growth acceleration and catch up, and the fourth of stability along the individual centile.'
Brandt reported accurate individual growth data of a cohort of 64 infants whose weights were appropriate for their gestational age and 43 who were small for their gestational ages, with weekly, fortnightly, -and monthly measuring intervals. The velocity curves were drawn from the means of the velocity of each individual, but they still showed some irregularities, possibly because of the multiple peaks that indicated the height as well as the weight values.7 If we consider the widely used reference data of Lubchenco et al,4 the plot of the velocities obtained by points interpolated on the smoothed 50th centile line give a single peak of maximum velocity around the 34th week of gestation, but if we compute the increments between the pooled mean weights given for boys and girls in the same paper, the pattern is that of a pulsatile growth, although cross sectional pooled data of both sexes with a comparatively wide interval between measurements are considered.
The suggested pulsatile pattern of growth is not unique to the weight of low birthweight babies: most probably it is a universal pattern of the physiology of growth. It may be found in the growth of primates,8 and in almost every human measurement in which it has been sought. Healthy subjects measured longitudinally over a long period and with great accuracy showed a variation with time, with 'mini spurts' alternating with lag phases during the whole growth period in weight, height, urinary urea concentration, and creatinine excretion.9 10 The application of high precision knemometry to a wide variety of subjects, both healthy and affected by growth disorders, showed a pulsatile pattern in the growth of the leg in all the subjects studied."
Children with coeliac disease showed a pattern of pulsatile growth in height as well as in weight during the catch up growth that followed the introduction of the gluten free diet; the cycle showed a periodicity of about two months, and during that period the growth velocity was two to four times that expected for the age of the child. 12 The mathematical models recently developed to fit the human growth curve are adequate for describing the general trend of the growth profile, but new time series models have to be developed to fit the velocity variations of short term growth adequately. 
